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The present invention relates to information retrieval systems, and more 
particularly, to a method and system for creating and searching a database in an 
automated information retrieval system according to geographical location 
information provided by the user. 



directory assistance systems instead of conventional telephone books for quick 
access to directory information and guidance concerning local retail establishments 



■El 5 or other popular destinations. Whether by use of landline or mobile telephones, 
M directory assistance systems obviate the inconveniences of physically locating an 
appropriate telephone book and manually searching through the book to find a 
desired telephone number to call. Further, directory assistance systems are 
particularly useful for mobile telephone users who normally do not have access to a 
20 telephone book. 

Conventional telephone directory assistance systems operated by local 
telephone companies have been in place in some format for over a century, before 
telephones even incorporated dialing mechanisms. In the modern versions of 
conventional telephone directory assistance, a computerized voice prompts a user to 
25 first identify a city and state and then provide a name of a person or a business. 




BACKGROUND OF THE INVENTION 



In our modern, fast-paced society, consumers are increasingly relying upon 



The requested telephone number is provided through a computerized voice. If 
necessary, a human telephone operator asks for additional information, such as 
spelling or a street address, and then performs a database search. While this 
service is quite useful, it is generally limited to either providing telephone numbers 
or directly connecting the caller to the requested person or business. 

Recently, directory assistance systems, particularly those designed for use 
with mobile telephones, have incorporated additional features to facilitate searching 
for other types of information concerning retail business establishments. For 
example, directory assistance operators can provide information concerning the 
weather, movie listings, or restaurants of a particular cuisine located in the vicinity. 
These systems have proven to be quite popular. However, their operation requires 
direct interaction with a human operator, which is expensive. 

As speech recognition technology continually improves, applications for 
utilizing speech recognition for information retrieval systems are becoming a more 
popular resource for consumers. As an example, "Info by Voice SM for Atlanta" is an 

automated, voice-operated telephone directory that is available to consumers in the 
metropolitan area surrounding Atlanta, Georgia, who wish to obtain directory 
assistance information concerning topics such as restaurants, traffic information, 
stock quotes, weather, sports, and business news. By using this service, a caller 
provides information in response to a series of questions from a digitized voice, and 
then receives a list of names and contact information for businesses matching the 



desired criteria. For example, if a caller submits a request for Chinese restaurants, 
the system might identify five restaurants for the caller to consider. As can be 
readily seen, an audio information retrieval directory can provide a useful and 
convenient resource for local and topical information. 

Developments in dynamic processing of an index in a database for 
information retrieval systems are described in U.S. Patent No. 5,878,423 to 
Anderson et al., issued March 2, 1999 ("the '423 patent"), which is incorporated 
herein by reference. The '423 patent discloses a method and system for dynamically 
processing an index to create a set of questions used when processing a data query. 
An index is a guide that is processed and used to find information from within a 
database, such as a database of classified advertising information. The set of 
questions are arranged according to a question set order associated with the index, 
and the set of questions only includes those questions that trigger responses that 
are found within the database. 

While information retrieval systems such as those described in the '423 
patent have become more efficient for processing data inquiries and retrieving 
database information, there are still difficulties that users encounter when using 
automated information retrieval systems. For example, although a caller may only 
be interested in obtaining directory assistance information pertaining to businesses 
in the caller's immediate vicinity, the system may unnecessarily identify businesses 
in locations that are scattered throughout a geographical region. As another 
example, the user may wish to search for items of interest near a certain location, 
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but is unable to describe the location in a manner that is recognized by the system. 
These difficulties may require the user to either conduct multiple searches or to 
receive unnecessary search results, both of which detract from the benefits 
associated with the information retrieval system. 

Accordingly, there is a need for a system and method for searching an 
information retrieval system according to user-specified location information for 
narrowing the scope of the database search. 

SUMMARY OF THE INVENTION 

The present invention is directed to a method and system for searching an 
information retrieval system for items of interest that are in proximity to 
geographical locations identified by the user. In a first embodiment, the 
information retrieval system performs a search for specified types of businesses or 
items of interest that surround or are in close proximity to the user's present 
geographical location. The system receives geographical location information 
concerning the user's position from the wireless network carrier, which tracks the 
location of the user's mobile communications device. In this embodiment, the user's 
identified location becomes the centroid for a radial search to find businesses in the 
same geographical area. 

In a second embodiment, the user configures the information retrieval system 
to associate geographical locations that are known by the user with words or 
phrases by which the user typically describes or identifies those respective 



locations. The user in this configuration registers a geographical location where the 
user is currently located in the information retrieval system by speaking a word or 
phrase into the user's mobile or landline communications device. The system, 
identifying the user's current location and the user's personally identified reference 
name, creates a record for this information such that the location can be used as a 
centroid for a radial search. When conducting an information search at a later 
time, the user can then repeat the personalized word or phrase to narrow a search 
request to a geographical area in the vicinity of the registered geographical location. 

An object of the invention is to provide a method for searching a database in 
an information retrieval system according to user-specified geographical location 
information. A database is created for storing geographical location information for 
each of a plurality of items of interest. Geographical location information 
corresponding to a location of a user's mobile communications device is received. 
The system receives a request to search the database for items of interest located in 
a vicinity of the user's location. A search query is then generated for items of 
interest in the vicinity of the location of the user's communication device. 

It is yet another object of the invention to provide a method for performing a 
search on an information retrieval system to identify items of interest in a vicinity 
of a user-specified geographical location. A user is prompted to provide search 
criteria. A request by the user to search for items of interest in a vicinity of the 
user's present location is detected. Geographical location information from a user's 
communication network carrier is requested. A present geographical location of the 




user's communication device is provided, and a search query for items of interest in 
the vicinity of the present location of the user's communication device is presented. 

A further object of the present invention is to provide an information 
retrieval system for identifying items of interest located within a vicinity of a user- 
5 specified geographical location. The information retrieval system includes a 
database records unit for storing a plurality of information about a plurality of 

M 

items of interest, including a name of each item of interest and a corresponding 

I* 

\Z\ geographical location. A geographic location processor receives a user-specified 
geographical location. A database index generates a search query including the 

in 

JUO user-specified geographical location. 

La Another object of the present invention is to provide a method for performing 

oust 

Q a search on an information retrieval system to identify items of interest in a vicinity 

JUSSj 

of a user-specified location. A table of names of geographical locations specified by a 
user and geographical locations corresponding to the names is configured, wherein 

15 the user adds to the table while at different geographical locations. A request by 
the user to search for items of interest in a vicinity of a location stored in the pre- 
configured table is detected. A name of a geographical location stored in the pre- 
configured table as an audio speech signal is received. The pre-configured table is 
searched for a matching signal to extract the corresponding location information. A 

20 search query is generated for items of interest in the vicinity of the extracted 
geographical location. 
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Yet another object of the present invention is to provide a method for 
searching an information retrieval system for items of interest in a vicinity of a 
user-specified location. A request by a user to search for items of interest in a 
vicinity of a user-specified location is detected. The system determines whether the 
user requests to search according to the user's present location or a location stored 
in a pre-configured table of locations. If the user request is to search according to 
the present location, then location information is requested from a network carrier 
for the user's mobile communications device. If the user request is to search 
according to geographical location information in the pre-configured table of 
locations, then location information is requested from the pre-configured table of 
locations. The system then generates a search query using the provided 
geographical location information. 

BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 is a schematic diagram of a computer system for use with an 
information retrieval system of the present invention. 

Figure 2 is a schematic diagram of the database system stored in the memory 
of the computer system of Figure 1. 

Figure 3 is an exemplary database table of information stored in an 
information retrieval system of the present invention. 



Figure 4 is an exemplary table representing a portion of the geographical 
location database according to a second preferred embodiment of the present 
invention. 

Figure 5 is an exemplary map providing illustrating the location of a 
plurality of items of interest in proximity to a user's present location and pre- 
configured search locations according to the present invention. 

Figure 6 is a flow diagram of the method according to a first preferred 
embodiment of the present invention for searching the information retrieval system 
according to the user's present location. 

Figure 7 is a flow diagram of the method for pre-configuring the geographic 
locations database according to the second preferred embodiment of the present 
invention. 

Figure 8 is a flow diagram of the method according to the second preferred 
embodiment of the present invention for searching the information retrieval system 
according to information in the geographic location database. 

Figure 9 is an example of a dialogue for searching based upon present 
location, according to the first preferred embodiment of the present invention. 

Figure 10 is an example of a dialogue for searching based upon information 
in the geographic location database, according to the second preferred embodiment 
of the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention is directed to a system and method for searching an 
information retrieval system according to personalized geographical location 
information as specified by the user. Fig. 1 is a schematic diagram of an exemplary 
computer system 10 for implementing the information retrieval system of the 
present invention. The computer system 10 includes processor 11, system memory 
12, and telephony front end server 13. Information is input or output from the 
computer system 10 through I/O interface 14. The telephony front end server acts 
as a communications interface connected to a conventional public switched 
telephone network (PSTN) or IP telephone network 15 to provide a connection 
between the computer system at I/O interface 14 and a conventional landline 
telephone or wireless mobile telephone. Through this configuration, a user can 
interact with the computer system 10 through voice responses via conventional 
telephones 16a- 16c. The telephone network 15 is connected to a wireless 
communications network 17, which in turn communicates with mobile telephones 
16d-16f, or any other type of mobile communications device. 

Fig. 2 provides a schematic diagram of an exemplary database system 20 
stored in system memory 12 of computer system 10. Database system 20 includes a 
database records storage unit 21, which contains a multitude of records 21a-21n of 
directory assistance information to be provided to consumers through the 
information retrieval system. The database records include information concerning 
businesses of a variety of types, including restaurants, stores, shops, and many 



other items of interest. The database records further contain criteria by which a 
user can distinguish between the different businesses, such as business name, 
hours of its operation, payment methods, any offered amenities, etc. Different 
criteria may be stored for differentiating between particular types of businesses. 

An example of a series of database records for an exemplary item of interest 
is described further with reference to Fig. 3. As can be shown in the figure, some 
criteria are not applicable to all businesses. For example, the "prices" category is 
applicable to "Lee's Chinese Food Restaurant" and "Amocon Gasoline Station," but 
IF! it is not applicable to "CVSO Pharmacy" or "Don's Meats Food Market." 

If! 

HO In Fig. 3, each of the items of interest is associated with a geocoded 



id 
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coordinate pair that identifies the unique location of the business. As an option for 
Q added search capabilities many items of interest also may include one or more 
descriptive locations that indicate where the item of interest is located in context 
with a particular geographical region. For example, Fig. 3 illustrates that "Lee's 
15 Chinese Food" and "Baghdadi Cafe" are generally located "near downtown," and 
"Woodman's Department Store" is located "near Lincoln Mall." 

Database records storage unit 21 is connected to a database index 22 for 
database processing, as shown in Fig. 2. U.S. Patent No. 5,878,423 provides a 
discussion concerning the interaction of a database system with an index to 
20 facilitate database processing. Information provided to computer system 10 from a 
user is input to index 22 to facilitate searching in the database records storage unit 
21, as is known in database processing. 
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The database index 22 is also in communication with question generator 
table 23. The question generator table supplies questions to prompt the user for 
data to supply to database index 22 to search the database records storage unit 21. 
Question generator table 23 dynamically generates a set of questions according to 
scripts, or collections of potential questions associated with index categories in 
database index 22. Questions are selected from the scripts according to input 
received as responses to previous questions. Questions are selected from the scripts 
that prompt a response recognizable in database index 22, which narrows the 
search results in the database records storage unit 21. Questions generated in table 
23 are output from system memory as a string of data, which is converted in I/O 
interface 14 of computer system 10 in a speech synthesizer to provide a digitized, 
automated oral communication to the user to prompt a response. The generation of 
a series of questions for a database search is discussed in greater detail below with 
reference to Figs. 9 and 10. 

Question generator table 23 and database index 22 are both in 
communication with geographical location database 24. As will be explained in 
further detail below, geographical locations database 24 provides location 
information for narrowing the search in database index 22. Geographical locations 
database 24 communicates with geographical location processor 25, which 
calculates the geographical coordinates or formats other location information 
concerning a mobile communications device for customized searching according to a 
user-specified centroid. 
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Geographical location processor 25 processes a user's present location from 
information supplied by the carrier for the users mobile communications device. 
Mobile communications devices operating on a wireless network transmit control 
signals to the controllers within the wireless network to communicate information 
other than speech signals, such as status and location. The geographical location 
for the wireless mobile communications device may be determined according to any 
of a variety of methods. 

Through advances in E911 and cellular control signal triangulation 
technology, the location of a cellular communications device such as a mobile 
cellular telephone can be calculated with ever-increasing accuracy. In this method, 
a geographical location system determines the location of a wireless device by 
comparing the signal strength of the control signals emitted by a wireless device 
received at antennae at several neighboring cell towers. The signal strength is 
strongest at the nearest cell tower. A diminished signal is received at other cell 
towers in the vicinity. The differences in signal strength can be used to calculate 
the location of the wireless device. 

Another method for determining the geographical location of a wireless 
device is to place location-monitoring equipment within the wireless device itself. 
Some wireless devices currently incorporate GPS receiver chips to receive location 
information by satellite. By connecting a GPS receiver in a wireless device to the 
communications equipment within a cellular telephone, the GPS geographical 
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information can be forwarded by a wireless device over a control or talk channel to 
the wireless network. 

A third method for determining the present geographical location of a mobile 
communications device is to forward the registration information temporarily stored 
within the wireless network. The wireless network maintains a database 
containing the status information for each wireless device in the network. If a 
wireless device is active, the database stores information pertaining to the nearest 
cell site at which the cellular device is likely to be located. By forwarding this 
information to the geographical location processor 25, the system can be provided 
with the location of the cellular device within an accuracy of a few square miles. 
The cell tower associated with each cell site has a "pseudo ANI," or "pseudo 
automatic number identifier," which provides a unique identification number for 
each cell tower. 

The geographical location processor 25 of the present invention formats 
information supplied by the wireless network for the mobile communications device. 
Through control signals and via the front end server 13, the geographical locations 
processor 25 captures, or sends a request for, geographical location information 
from the wireless network of the respective mobile communications device. The 
wireless network first provides information regarding the type of location 
information tracked by the wireless network carrier. For example, the wireless 
network may utilize triangulation algorithms by which the network calculates 
geocoded graphical coordinates, or it may simply be able to identify the closest cell 
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tower. The geographical location processor 25 then parses and formats the location 
data provided by the wireless network. 

The location data in the geographical location processor 25 can be forwarded 
directly to database index 22 to be used as search criteria for a search request of 
database records storage 21. In this instance, database index 22 incorporates the 
location data as search criteria such that the database index 22 will only retrieve 
information concerning businesses or other places of interest that are located within 
a relatively close proximity to the provided location data. The location data is 
forwarded directly to database index 22 when a user conducts a search based upon 
his present or current physical location, which is described in further detail below 
as the first embodiment. 

In other circumstances, the location data is provided to geographical locations 
database 24. Geographical locations database 24 stores and catalogs, for each user, 
a list of user-defined geographical location name descriptions and the corresponding 
geographical locations for search requests to be made at a later time. The 
geographical locations database is segmented according to user accounts. For each 
account, a user can identify and store, by name, a plurality of geographical 
locations. During later search requests, the user can provide a user identification to 
access a personalized database, and can then reference the name of a stored 
geographical location as search criteria for conducting an information request for 
businesses in close proximity to the desired geographical location. 
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The names by which a user identifies geographical locations can be common 
or officially known names (e.g., the "George Washington Elementary School") or 
names that are personally or uniquely known to the user (e.g., "Johnny's school"). 
The user stores the name into the database by speaking into the mobile 
communications device and transmitting the spoken audio signal to the information 
retrieval system when prompted to do so. The system digitally records and encodes 
the signal in the geographic locations name encoder 26. In the preferred 
embodiment, the encoder 26 parses the spoken audio signal according to phonemes 
through speech recognition algorithms. A digitally encoded representation of the 
spoken name for the geographical location is then stored in the geographical 
location database 24 for later reference. 

In the second embodiment, geographical location information is forwarded 
from the geographical location processor and stored with a corresponding name 
stored in the geographical location database. An exemplary table representing a 
portion of a geographical location database is provided in Fig. 4. The data that 
represents the geographical location stored in the database may be a geocoded 
graphical coordinate pair representing a unique location. Alternatively, the 
geographical location data may be represented by a code indicating a region, such as 
an area encompassing a zip code, township, community, city, or county. The 
location data could also indicate a cell in a cellular network system. The 
geographical location information stored in the database could include a 
combination of data, such as a coordinate pair and a cell site. The type of location 
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data that is stored in the database depends upon the type of information provided 
by the wireless network for the mobile communications devices, and the related 
criteria required by the search engine for the information retrieval system. 

Although the information retrieval system of the preferred embodiments 
includes a geographical locations database and geographic location processor within 
the memory of the information retrieval system itself in Figure 2, the present 
invention is not limited to this configuration. For example, the information 
retrieval system can also be configured such that the geographical locations 
database and geographic location processor are located within the mobile 
communications devices. In such case, the question generator table 23 and 
database index 22 receive information from the locations processor and database via 
a control or talk channel during a communication over the wireless network during 
a search operation. 

An information retrieval system can be configured to perform searches 
according to the first embodiment or the second embodiment, or a combination of 
the two. Fig. 5 is a geographical representation of the options by which a user can 
search, where the user pre-configured the system to perform searches around a 
school, office, home, or present location. Circles represent the items of interest that 
are searched for. 

A description of the method of performing a search in an information 
retrieval system according to the first embodiment of the present invention is 
described with reference to the flow diagram of Figure 6. Upon initiating a call to 
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the information retrieval system, the caller is first introduced to features of the 
system in step 60. The system may provide a menu of features for the user, perhaps 
through speech synthesis over a cellular mobile telephone, or through text on an 
interactive pager or personal digital assistant. The dialogue in steps 61 and 62 is 
directed by a dynamic grammar algorithm, in which a set of questions is selected 
from pre-generated scripts in the question generator table 23. The selected 
questions are chosen dynamically, in that they are responsive to the input received 
from the user. For example, if the user indicates that she is searching for a 
restaurant, the system will most likely inquire about the user's desired type of food. 
On the other hand, if the user indicates that she is searching for a 
drugstore/pharmacy to fill a prescription, the system may inquire about the brand 
name of the chain or what health plan the user carries. As a follow-up question, the 
system may ask about the desired location. Therefore, the system selects different 
questions depending upon the user's response to simulate a human conversational 
interview. 

In the information retrieval system according to the first embodiment, the 
system determines in step 63 whether the user requests to perform an information 
retrieval search within a vicinity of a specified geographical location. If the user 
indicates an intention to search according to location, the system prompts the user 
in step 64 to provide a description of the location to be searched. The prompt is 
generated in the question generator table 23. The system then waits for an 
expected response in step 65. . 
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In the search method of the first embodiment, a detector in step 66 receives 
an indication that the user desires to search the area surrounding the user s present 
location. The user may indicate this by speaking one of several possible audible 
phrases into a mobile communications device, which is then transmitted, decoded 
and recognized by the information retrieval system. For example, the system may 
detect and recognize phrases such as "present location," "surrounding area," 
"around here," "where I am now," etc. As an alternative, the user might respond to 
an informative prompt, such as "to search around your present location, press 1 or 
say 'one', to search around another location, press 2 or say £ two\..." 

In response to the user's request to search according to the user's present 
location, the information retrieval system next determines the user's location. The 
system either processes an already received location or requests the user's location 
from the wireless network carrier over a control or talk channel in step 67. The 
carrier first provides information regarding the format of the location information to 
be provided. The system then receives data representing location information, 
which is processed and formatted in the geographic location processor 25. The 
formatted location information is forwarded to database index 22 in step 68 for 
querying the database records storage 21. 

The system evaluates whether sufficient information has been received and 
interpreted to perform a search request that would yield a reasonable number of 
search results. If, in step 69, it is determined that more information is needed, the 
system returns to step 61 to provide additional informative prompts and receive 

18 



additional searching criteria. At this point, the system will directly continue from 
step 63 to step 69, because the user already provided location information. If 
adequate information can be provided for the search query based upon the user's 
responses to the informative prompts, the search engine performs the search in the 
database storage records in step 70. 

A description of the method of pre-configuring an information retrieval 
system for searching according to the second embodiment of the present invention is 
described with reference to the flow diagram of Figure 7. While travelling in a car, 
walking, or otherwise being in transit, a user may realize that he may wish at a 
later time to refer to the present location in an information retrieval service. To 
initiate the pre-configuration routine, the user will initiate a session with the 
service and speak a certain command or depress a certain button or code on the 
mobile communications device. Upon receiving an indicator from the user in step 
71, the system prompts the user to enter a name that describes the location in step 
72 (e.g., "John's School"). Once the system receives the location name in step 73, 
the system converts the signal to digital input and parses the input in step 74 
according to a preferred speech recognition algorithm (e.g., phoneme-based parsing 
for analysis through Markov modeling). The system retrieves from the user's 
network carrier the geo location of the user in step 75. The system then checks in 
step 76 whether the location name was previously stored in the system. If the name 
does not exist, the location information and the required name is then stored in the 
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geographic locations database in a record associated with the user's account in the 
information retrieval system in step 80. 

Further related to Figure 7 is the method of pre -configuring of a business 
location as a reference for a personalized landmark. In this embodiment, the caller 
does not have to be at the location but invokes the enrollment process in step 71. 
The user is prompted to provide a location name in step 72. The service will ask 
the caller to qualify the type of business as a means to identify the desired business. 
Based on the user's reply, the service prompts for the type location, e.g. a business 
or public location. The user replies with a location in step 73. The system processes 
the reply into an equivalent phonetic string in step 74. The system then retrieves 
from the user's network carrier in step 75, the geo location of the user. The system 
next in step 76 compares the location provided by the user with known data. If the 
location is found in the service, the system prompts the user for a personalized 
name in step 77. Next, in step 78, the system compares the geo location received 
from the wireless carrier to that of the previously known geo location associated 
with the location name received in step 73. If the location information is different, 
the system confirms the user is at the specified location in step 79. If at the 
location, the geo data from the wireless carrier is noted. Lastly, the system 
updates the user's account with the personalized name and, if appropriate, the new 
Geo data in step 80. 

As an example of how to pre-configure a personalized landmark business 
location, a user may wish to conduct searches around a fitness club that is officially 
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named "Norcross Sport, Health & Racquet Fitness Center," although the user 
commonly refers to the fitness club as "the club." After indicating that the user 
wishes to pre-configure the search system, the user will then speak the official 
name of the health club and the location of the health club. The system will detect 
that the user is not at the health club, and will ask for confirmation that the user 
wishes to program the health club's location into the search system. The system is 
now configured to perform searches based upon this pre-configured, personalized 
location information. 

The method for dynamically configuring the information retrieval system is 
not limited to any particular order. The system may alternatively request location 
information before receiving and encoding the location name, or the system may 
perform these operations simultaneously. Further, it is possible that the pre- 
configuration process might occur within the named service flow after the user 
locates a specific business. For example, after locating a certain fitness club during 
the normal usage of Info by Voice SM , the service will ask if the user would like to use 
this business as a personalized landmark. The user may then indicate a 
personalized name, such as "my club," by which the location can be identified. 

The method for incorporating personalized, dynamically identified location 
information according to the second embodiment is described with reference to 
Figures 6 and 8. As can be seen in Figure 6, this method is performed when the 
information retrieval system determines in step 66 that the user does not wish to 
search around the user's present location. In step 85, the system determines 
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whether the user wishes to search around a pre-identified location. If not, the 
system prompts the user in step 86 for a common street name, community, or 
landmark name about which the system will conduct a search. 

If the system determines in step 85 that the user wishes to search around a 
pre-identified location, the information retrieval system prompts the user for the 
name of the pre-identified location, in step 87. In the preferred embodiment, the 
user speaks this name through the handset of the mobile communications device. 
Upon receiving an audio signal indicating a location name in step 88, the system 
digitizes and processes the speech signal in step 89. The processed speech signal 
information is then compared with the geographical names data stored in the 
geographical locations database that correspond with the user in step 90. If the 
name provided by the user is not recognized in step 91, the system re-prompts the 
user for the name of a pre-identified location in step 87. In an alternative 
embodiment, the system prompts the user to spell the unrecognized location name. 

Once the system finds a match between the name input by the speaker and a 
pre-configured, pre-stored name, the system in step 92 retrieves the location 
information from the geographical locations database. Corresponding geographical 
location information is then provided to the database index in step 93 to add search 
criteria for searching the database. This geographical location information may be 
information such as a unique geocoded geographical coordinates, a zip code, cell 
tower number, cell tower location, regional location, township information, etc. 
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An example of an operation of the information retrieval system to perform a 
search according to the first embodiment will now be described with reference to 
Fig. 9. In this example, the user is looking for a selection of restaurants specializing 
in Chinese food that are in close proximity to the user's present location. The 
system, through the question generator table 23, first asks the user, "What would 
you like to search for today?" The system is pre-configured to "recognize" a number 
of different answers. In this example, the user states, "Restaurants." Again, the 
system may recognize dozens of possible responses. As the user responds with the 
word, "Chinese," the database index enters "Chinese Restaurant" as part of the 
search criteria. The question generator table may next ask, "Where do you wish to 
search for the Chinese Restaurant?" The system will recognize any number of 
possible responses, including a number of different responses that designates the 
user's present surroundings. When the user responds with, "present location," the 
system applies or requests geographical location information from the wireless 
network carrier. Geographical location information is then forwarded to the 
database index, which then performs a database search for Chinese restaurants 
located in the vicinity of the user. 

In determining the radial distance to be searched, the system may consider 
various factors such as the time of day, the number or density of businesses 
surrounding the location, etc. For example, if a user is looking for a particular store 
late at night, it might be worthwhile to provide a larger radial search, because there 
are fewer stores that are open at a late hour. The system may additionally factor 
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the day of the week in conjunction with the time of day, because the hours of 
operation for restaurants and other businesses depend upon the day of week. 
Likewise, if the user requests a search while located in a rural area, where few 
businesses are located, the system may provide a larger radial search to generate 
sufficient search results to offer adequate choices for the user. In contrast, if the 
user is searching in a dense business region, a smaller radial search may be applied 
to constrain the result set. In determining whether to expand the search, the 
system may store business density information according to the zip code, city, or 
community. 

An example of an operation of the information retrieval system to perform a 
search according to the second embodiment will now be described with reference to 
Fig. 10. In this example, the user is travelling to the user's workplace and is 
looking for a dry cleaner near the office. As in the example of Fig. 9, the system 
first introduces the user to the features of the information retrieval system and 
conducts a dialogue with the user. As part of this dialogue, the system asks the 
user for identification information, in case there is more than one user who operates 
the mobile communications device (e.g., a shared cellular telephone). In response to 
the question of "Where do you wish to search for a dry cleaner?", the user responds 
by stating, "my office." The system recognizes this phrase and extracts the 
geographical location information that was pre-configured in the user's account. A 
search is then performed and a dry cleaner is located near the user's office. 
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The method of populating the geographical location database 25 for searching 
the information retrieval system according to the second embodiment has been 
described by identifying locations through the user's mobile communications device. 
In an alternative embodiment, the user can pre-configure the geographical locations 
database 25 through a home computer. In this method, the user can access the 
information retrieval system directly via a modem, or through an Internet 
connection. The user can type geographical names using the keyboard, or speak the 
names representing personalized geographic locations into a microphone, in the 
same manner as if the user were utilizing a mobile communications device. The 
user can then indicate the actual geographical location by "pointing-and-clicking" 
using commercially available mapping software (e.g., MapQuest™), which would be 
made available on the user interface (e.g., website) for the information retrieval 
interface. Alternatively, the user can also type in an address, street number, or 
known business name, and have the system identify the actual geographical 
location. 

The methods in the preferred embodiments that have been described thus far 
are for searching an information retrieval system via a mobile communications 
device. In an alternative embodiment, the information retrieval system can also be 
searched via a landline telephone. For the first embodiment, the system receives 
the users present location information from the Public Switched Telephone 
Network (PSTN). For the second embodiment, the method is performed in the same 
manner as with a mobile communications device. 
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The foregoing disclosure of embodiments of the present invention and specific 
examples illustrating the present invention has been presented for purposes of 
illustration and description. It is not intended to be exhaustive or to limit the 
invention to the precise forms disclosed. Many variations and modifications of the 
embodiments described herein will be obvious to one of ordinary skill in the art in 
light of the above disclosure. The scope of the invention is to be defined only by the 
claimed appended hereto, and by their equivalents. 
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